Present day military aero-gas turbines demand higher stage loadings for turbines so as to meet the growing need for higher thrustlp'>wer with lower fuel consumption.
To test the validity of the procedure followed for the profile design i.e., whether the physical blade shape obtained by it gives the prescribed surface velocities or not, a twin approach was resorted to: (a) make an analytical study of the blade cascade by (i) stream filament method, and (ii) time marching method; and (b) to experimentally test the blade cascade in a high speed cascade tunnel.
By making use of these methods, Mach number distribution over the suction and pressure surfaces of the blade was obtained. In this paper, these Mach number distributions are compared with the one prescribed at the design stage.
ANAL YTICAL APPROACH

Stream Filament Analysis
In this method, an attempt was made to calculate the velocity distribution in the covered channel of the cascade (Fig. 1 Then curvature at any point at distance n from the suction surface on any given orthogonal is given by c = co+(C,-C,
Where no is the total length of the orthogonal ( Fig. 1 ) On integrati\)n of E~qn (7) and using Eqn (8) 
this procedure. The desired vertical orthogonal is the average point as indicated in this figure. Using this point, the process is repeated for the next pair. of streamwise orthogonals and thus the vertical orthogonal is obtained from suction surface to pressure surface.
The mesh generated by this procedure is shown in Fig.   5 . The curvature at the vertical orthogonal ends is also estimated by fitting a cubic spline and using numerical differentiatiOn technique.
Evaluation of Velocity on Orthogonals
The velocity distribution along any orthogonal in a cascade of high solidity is determined by Eqn (9) 
i;lgure S Or;hugonal mesh generated.
x momentum [(P V/po ~.r) cos PJ at inlet and exit of to be specified as input to the 
The energy equation is not considered as the flow is assumed to be at constant enthalpy.
Calculation Procedure
For a givt'n orthogonal of kno~.n length and end curvatures, th~ following steps are involved in the calculation of flow across it. grid generated is shown in Fig. 5 . The surface Mach number distribution obtained from the stream filament analysis for the design flow/pressure ratio is plotted in Fig. 8 with respect to axial chord. A comruter code was developed for the flow anaiysis using time marching method. The grid used for the analy~is is shown in Fig.  6 . Results of this analysis for the design pressure ratio of 1.52 (ior which is{;ntropic avetage ca&cade exit Mach number is 0.8) are shvwn in Fig. 8 . In th'1s figure the plot of prescribed Mach number distribution on the pressure and suction surfaces of the blade is also shown for the sake of comparison.
Grid used for analysis. forward in time, until steady statt. solution is reached.
In the steady state, mass, momentum and energy are conserved and thus the method can deal with transonic flows. A 2-D computer programme code was de"eloped based on Denton4 and Soundamayagam5, and was used to analyse the flow over the cascade.
EXPERIMENTAL FACILITY
'The experimental facility used for t!J.e preser.t study is described elsewhere6; a !;u~ary is given here. Full scale blades having 80 mm total chord and aspect ratio 1.8 were fabricated out of teak wood using a two piece template. The instrumentefi blade has 11 static pressure taps (of 0.5 mm dia) on suction and pressure surfaces each. The instrumented blade was mounted on to a circular disc, which is graduated to enable reading the stagger angle setting directly. The tunnel test cross-section is rectangular (251 x 138 mm). It carries a wonn gear arrangement as shown in Fig. 7 . This is used for (a) varying the stagger angl~ of the blades simultaneously, and (b) holding the blades in the secured pcsition during the testing. The instrumented blade is connected to a 25 limb multi-tube mercury manometer through a freezing mechanism. Experimental results on the blade cascade indicate that Stanitz's inverse methods used for arriving at the blade contour requires improvement to take into account viscous effects as seen from Fig. 8 . Also, measured Mach numbers on the uncovered region of the channel on suction surface are lower than the analytical values indicating the difference between the real flow and the inviscid 2-D calculations.
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